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$U_{*}=0$ , $\Theta_{*}=\theta_{0}-\beta z_{*}$ ,









$\frac{\theta u}{\theta t}+u.Vu=-\nabla\Gamma+PR\theta\lambda+P\Delta u$, (3)
$\frac{\theta\theta}{\theta t}+u.\nabla\theta=\lambda.u+\Delta\theta$, (4)
$d$ $d^{2}/\kappa$
2 $\delta\theta$ $\lambda$ $z$
(3) $\nabla\Gamma$
$R$ $P$
$R= \frac{\gamma g\delta\theta d^{s}}{\nu\kappa}$ , $P= \frac{\nu}{\kappa}$ (5)
$\kappa$ $\nu$ 2 $u$
\mbox{\boldmath $\theta$}
$u=\theta=0$ at $z=\pm 1/2$ , (6)
Pellew &SouthweI (1940), Jeffreys(1928) Reid &
Harris(1958)
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$\psi$ (1), (2), (3)
$\frac{\theta\Delta\psi}{\theta t}-P\Delta^{2}\psi+PR\frac{\theta\theta}{\theta ae}=J(\psi, \Delta\psi)$ , (7)
$\frac{\theta\theta}{\theta t}+\frac{\theta\psi}{\theta x}-\Delta\theta=J(\psi, \theta)$, (8)
$J(f, g)$
$J(f, g) \equiv\frac{\theta(f,g)}{\theta(ae,z)}$ ,
$\Delta$ $(x, z)-$ 2
$\Delta\equiv\frac{\partial^{2}}{\theta x^{2}}+\frac{\theta^{2}}{\theta z^{2}}$ .
$\psi$ $\theta$




$\psi=\sum_{n=-N}^{N}\phi_{n}e^{in\alpha x}$ , (10)
$\theta=\sum_{n=-N}^{N}\theta_{n}e^{in\alpha x}$ , (11)
$n=-N$ $N$ $\phi_{n}$ $\phi_{-n}=-\phi_{n}$
$\theta_{n}$ $\theta_{-n}=\theta_{n}$ $\phi_{n}$ $\theta_{n}$











$\phi_{n}$ \mbox{\boldmath $\theta$}\pi $n$
$\phi_{n},$ $\theta_{n}$
$\phi_{n}=i\sum_{m=0}^{M/2+1}a_{nm}(1-(2z)^{2})^{2}T_{2m}(z)$ , $\theta_{n}=\sum_{m=0}^{M/2+1}b_{nm^{\backslash }}(1-(2z)^{2})T_{2m}(z)$ , (14)
$n$ $\phi_{n},$ $\theta_{n}$
$\phi_{\pi}=i\sum_{m=0}^{M/2+1}a_{\pi m}(1-(2z)^{2})^{2}T_{2m+1}(z)$ , $\theta_{\pi}=\sum_{m=0}^{M/2+1}b_{nm}(1-(2z)^{2})\text{ _{}m+1}(z)$. (15)
$T_{\pi}(x)$ $n$ - (7), (8)




(1974) 1 $P=7.0$ ( )
$\alpha_{c}=3.117$ ( $\alpha_{e}=3.1163236$ Clever &Busse
)
$N=12,$ $M=30$
R Nu(Clever & Busse) Nu(Present Result)
2000 1. 214 1. 21292
2500 1. 478 1. 47502
3000 1. 667 1. 66250
5000 2. 112 2. 10299
10000 2. 618 2. 60790
20000 3. 119 3. 10686
30000 3. 440 3. 42016
50000 3. 894 3. 85185








2. $x=0$ $v_{1}$ \phi \sim . $P=7.O$.
2 $1.5\leq\alpha\leq 1.8$
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(1974) Busse &Clever (1979)
III 1 2
I
4. . $P=7.0$. I 1 .








\mbox{\boldmath $\lambda$}1 $>0$ $\lambda_{-111}$
$|A_{1}|_{\epsilon q}=(-\lambda_{1}/\lambda_{-111})^{1/2}$ $\alpha_{c}=3.1163236$
2 \langle (15) $P=7.0$
$w_{1}\equiv|A_{1}|_{eq}/\alpha$ 2
$R$
$w_{1}$ (Neakly Nonlinear) $w_{1}$ (Fourier Trancation)
1710 $0.21$ 4244 $0.214122$
$1720$ $0$ .502383 $0$ .500831
1750 $0$ .941117 $0.931211$














$w_{1}\equiv 2\alpha\phi\iota$ ;[ . $w\iota$










$\lambda$ (17), (18) 1 3











$a_{1}=ra_{3}$ , $a_{3}^{2}=-d_{1}/(d_{2}r^{2}+d_{S}+d_{4}\cos\Theta r^{3})$









(17) (18) 6 $P=7.0$ $R=$
3000.0 $w_{1}$
3
7-1 2 $P=10^{-4},0.05,0.1,0.12,0.7$ $10^{3}$ $R=3000$
$R$






$P\leq 0.12$ $P\geq 0.13$
\alpha \alpha $=\alpha,(\equiv 1.7232445)$ 2
(16) $\alpha\downarrow\alpha$,
(16) (17) $,(18)$
$7$ $10$ $11$ 12 (16)
$P>0.7$ (16) (17), (18)






7. . $P,$ $M$ , $T$
$[]$
$\{\}$ , 8. . $P=0.05$ . $R=3000$.
$P=10^{-4}$ . $R=3000$.
9 . . $P=0.1$ . $R=3000$. 1 $0$ . . $P=0.12$ . $R=3000$.
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